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De cription 

This invention relates to medicinal aerosol formulations and in particular to formulations suitabl for oral 
or nasal administration which are at least substantially free of chlorof luorocarbons. 

5 Since the metered dose pressurised inhaler was introduced in the mid 1950's t inhalation has become the 

most widely used route for delivering bronchodilator drugs and steroids to the airways of asthmatic patients. 
Compared with oral administration of bronchodilators, inhalation offers a rapid onset of action and a low in- 
stance of systemic side effects. More recently, inhalation from a pressurised inhaler has been a route selected 
for the administration of other drugs, e.g., ergotamine, which are not primarily concerned with treatment of a 

10 bronchial malady. 

The metered dose inhaler is dependent upon the propulsive force of a propellant system used in its man- 
ufacture. The propellant generally comprises a mixture of liquified chlorof luorocarbons (CFC's) which are se- 
lected to provide the desired vapour pressure and stability of the formulation. Propellants 11, 12 and 114 are 
the most widely used propellants in aerosol formulations for inhalation administration. 

15 In recent years it has been established that CFC's react with the ozone layer around the earth and contri- 
bute towards its depletion. There has been considerable pressure around the world to reduce substantially the 
use of CFC's, and various Governments have banned the "nonessential" use of CFC's, Such "non-essential" 
uses include the use of CFC's as refrigerants and blowing agents, but heretofore the use of CFC's in medicines, 
which contributes to less than 1% of the total use of CFC's, has not been restricted. Nevertheless, in view of 

20 the adverse effect of CFC's on the ozone layer it is desirable to seek alternative propellant systems which are 
suitable for use in inhalation aerosols. 

U.S. Patent Specification No. 4,174,295 discloses aerosol propellant compositions which consist of a mix- 
ture of a hydrogen-containing chlorofluorocarbon or fluorocarbon (A), selected from the group consisting of 
CHCIF 2 (Propellant 22), CH 2 F 2 (Propellant 32) and CF 3 -CH 3 (Propellant 143a), with a hydrogen-containing f)u- 

25 orocarbon or chlorofluorocarbon (B) selected from the group consisting of: CH 2 CIF (Propellant 11), CCIF2- 
CHCIF (Propellant 123a), CF 3 -CHCIF (Propellant 124), CHF 2 -CCIF 2 (Propellant 124a), CHCIF-CHF 2 (Propel- 
lant 1 33), CF 3 -CH 2 CI (Propellant 133a), CHF 2 -CHF 2 (Propellant 134), CF 3 -CH 2 F (Propellant 134a), CCIF 2 -CH3 
(Propellant 142b) and CHF r CH 3 (Propellant 152a). The compositions may contain a third component (C) con- 
sisting of a saturated hydrocarbon propellant, e.g., n-butane t isobutane, pentane and isopentanes. The pro- 

30 pellant compositions comprise 5 to 60% of (A), 5 to 95% of (B) and 0 to 50% of (C) and are said to be suitable 
for application in the fields of: hair lacquers, anti-perspiration products, perfumes, deodorants for rooms, paints, 
insecticides, for home cleaning products, for waxes, etc. The compositions may contain dispersing agents and 
solvents, e.g., methylene chloride, ethanol etc. 

It has now been found that 1,1,1,2-tetrafluoroethane has particularly suitable properties for use as a pro- 

35 pellant for medicinal aerosol formulations for oral or nasal administration when-used in combination with a sur- 
face active agent and an adjuvant having a higher polarity than 1,1,1,2-tetrafluoroethane. 

According to the present invention there is provided a medicinal aerosol formulation suitable for adminis- 
tration to a patient by oral or nasal inhalation comprising a medicament, 1,1,1,2-tetrafluoroethane, a surface 
active agent and at least one compound having a higher polarity than 1,1,1 ,2-tetraf luoroethane, the formulation 

40 being in the form of a solution or a suspension of medicament particles having a median particle size of less 
than 10jim and being substantially free of CHCIF 2 , CH 2 F 2 , and CF 3 CH 3 . 

It has been found that 1,1,1,2-tetrafluoroethane, hereinafter referred to as Propellant 134a, may be em- 
ployed as a propellant for aerosol formulations suitable for inhalation therapy when used in combination with 
a compound (hereinafter an "adjuvant") having a higher polarity than Propellant 134a. The adjuvant should be 

45 miscible with Propellant 134a in the amounts employed. Suitable adjuvants include alcohols such as ethyl al- 
cohol, isopropyl alcohol, propylene glycol, hydrocarbons such as propane, butane, isobutane, pentane, isopen- 
tane, neopentane, and other propellants such as those commonly referred to as Propellants 11, 12, 114, 113, 
142b t 152a 124, and dimethyl ether. The combination of one or more of such adjuvants with Propellant 134a 
provides a propellant composition which has comparable properties to those of propellant composition based 

50 on CFC*s, allowing use of known surfactants and additives in the pharmaceutical formulations and conventional 
valve components. This is particularly advantageous since the toxicity and use of such compounds in metered 
dose inhalers for drug delivery to the human lung is well established. Preferred adjuvants are liquids or gases 
at room temperature (22°C) at atmospheric pressure. 

Recently it has been established that certain CFC's which have been used as anaesthetics are not signif- 

55 icantly ozone depleting agents as they are broken down in the lower atmosphere. Such compounds have a 
higher polarity composition of th invention. Examples of such compounds include 2-bromo-2-chloro-1,1,1,- 
trif luoroethane, 2-chloro-1-(difluoromethoxy)-1 ,1 ,2-trif luoroethane and 2-chloro-2-(difluromethoxy)-1 ,1 ,1- 
trif luoroethane. 
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^Sr5S« 

conventional surfactant such as sorbitan trio el t^ZZZ^V T " h combina «on with a 

use with pressurised inhalers. It has been estaW shed L t th^T 'T^ 008 havinQ suitable P™P 'ties for 
density, viscosity and interface ^^^22??^ V3P ° Ur pressure ' 

suitable selection of a compound hav no a ooSrT h ? I ? 1 "" 19 3 Stable aeroso ' fo ™ulation. and by a 
Sons using Propellant 134J Ly be Spared " " ** * PWpetant 1343 Stab,e aeroso ' f <™^- 

in w^h~~^^ ^e»ant 134a provides a mature 

a.one. The presence of increased amount J^SESSTT * ** h Pr ° Pe,,ant 134a 

nous suspensions of drug particles The telen^of . SUrfactant a,lows ttle Preparation of stable, homoge- 
in obtaining stable ^ ^^Z^S^SS^ °' SUrfaCtant ma * als ° «2* 

index - the refractive index of mateS M^^^S!^^* t0 the s " uare * *. refractive 

Alternatively, the polarity of adjuvant ' h meaSU ' ab,e or finable from the literature, 
solvent power. L protocols descZdfn ASTM sZL De"" 9 T Vrt " f ° r es «™«°" * ' 

aforementioned test method is limited to SSS^SS^?^ 11 ?* H ° W6Ver ' the SC °P* * * 
has been modified as described below fo appSo ^ to m^ v 9 3 k^"" 9 P ° int ° V6r 4 °° C - The m »od 
pellant. ' W appl,cat.on to more volat,le substances such as is required for pro- 



Standardisation 



When ft. earno* nas . K^i*,.,^',^, 2 " SZ^™ h, ~ 1*" tas » *»*"ed va„e of 40. 
daw of 75% n-h.pu™ : 25% toluene Th c^.^' „. K T,*T* B "» a sln 9 te "•"■«. to 

35 Method for Volatile Compounds 

weig^riTa^ 

- A ~ng va,ue is crimped onto the 

closely as possible, successive amours of me volatife LIT 9 th l pr ° Cedure detai,e < ASTM standards as 
fer button until the end point is reached ^as de^r^d in^^^M^ Th 30 fre ^ * rom 80 aeroso ' D °We via a trans- 
solution is re-weighed. ( " ed ,n ASTM) " The aeroso1 b °™e with titrated Kauri-butan I 



45 



50 



The Kaun-butanol value is calculated using the foiiowing formula: 



= (W 2 - WQ 40 



55 



in which: d B 

W 2 = weight of aerosol bottle after titration (g) 
W, = weight of aerosol bottle before titration (g) 
d = density of sample (g/ml) 

butano^r ined AS ™ St3ndard a " d " ml " heptane-toluene blend required to titrate 20g of Kauri- 
reprll^a^ ° f ^ °f solution, then a higher Kauri-butano, valve 

polarity could result in immiscibl.ity. This is tested bv ZT t ^ * h feaS, ' b,e that excessiv lv high 
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5 (calton»)« is a poor solvent for sur actanTs resuSn unS " SOlUbility Paramet r bel °* 6 ° 

ferred solubility parameter for the P«p«S»!^«Z2^ f0rmu,ations ° f *•* The pre- 

6.5 to 7.8 (cal/cm3)i«. P SyStem com P ns '"9 Propellant 1 34a and adjuvant is in the range 

the^r^^^^ itP-ides the propu.sive force for 
io thedesiredrange.Thisal.owsforadvan^^^ 

to obtain and vary the target vapour pressure at room tern- 1 * f f0m a " d 9iV6S S^aterflexibflity 
is that, whilst it should allow mLeZon cf t^ temperature " in the choice of the adjuvant 

when the mixture is cooled to TowT tZ'llZZZZZf "T^ ^ * Sh ° Uld "* easi * 
and filling the containers. ^mperatures for the purposes of manufacture of the aerosol formulation 

founlt^^^^ 

very little change to the vapour pressu^ rtZ ZlZ To T ^ additi ° n ° f Certain aico » oi * makes 
addition of certain hydrocarbons having a ZZZo^nrt V^l ^ * ^ tem P^e. However 
having a higher vapour pressure ? ' P™*™ than Pro P e "^ 134a can result in a mixture 

N^rS^^ 

The density of the formulations^ ^T 9 " °J the diSpereed <™» P^ders. 

g/cm3, more preferably in the range 1 0 to 1 5 g/cnV 9 ' P eraWy in the ra " 9e °- 8 to 1 - 8 

less^^t^aT a^, ^ a ' S0 ^ 10 adJUSt ^ ViSCOSity ° f the formula «- which is desirably 

ordel^^ tension of the propellant system. ,n 

below 70 dynes/cm (0.07 Nm-') * *" ,nterfac,al te ™°n of the formulation is desirably 

In ». weidh, „„„ e S :,5 to 4s • ?! "" , ' 9 '" "t 70:30 10 98:2 «< ■»« 

No. 4.352.789. Example* « suteWe iSSSoT^^ J.™- 637465 ^ 994734 "« P««« 
oll» oi. cotton seed oil and sunflower ™ed 0 , " "*'"" sources ' sucn «• <=°™ * 

Sorbltan trioleate available under Ihe trade name Span 65 
LIS aVa ." aNe "» «* "*™ Span 80. 

Oley. polyoxyethylene (2) ether available under the trade name Brii 92 
Stearyl polyoxyethylene (2) available under the trade name Br« 72 
Laury, polyoxyethylene (4) ether avai.abie under the JdT name L 30 

Oleic acid 5S£ le^Zhl aVaHab,e U " der the «— name Synperonic 

P^state.G.yce^ 

nation. They wil, usually be l-tr^-J*^^ ^ 
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L«X aCth/ea9ent ™ y ^ dthiSW ^^-"he^^^^ 

mones. or sulfonamides, such as. fo eZJe?^^ antWnflammator y * Prions, hor- 

and synergistic combinations of these ^ ExToies of ^ f T*' ™ an a,kaloid ' or a «*»roid. 

[alpha-(isopropylaminomethy.) vSJ^SS^^^l ^ empl0yed 3re: ls °P^eno 
nochrome. trypsin, epinephrine ephTdnne na'St^ ^Tf T' E^cagon, adre- 

none. ergotamine. scopo.amine. nLJ^^SSL ISTy ^morpW, 
colchicine, pirbuterol. bedomethasoneTcipren a re fent n^ » 1 "^"i' sa,butam °'. "unisolide, 
as neomycin, streptomycin, peniciiiin. p^Z T^TZ^ ^ ™ antibiotics - 

dine; adrenocorticotropic hormone and aoSnocTrS ho^nl J?*^" 1 **" ™« hydroxytetracy- 
cortisone acetate and prednisolone; insulin anZeZ lln h ^ W^tisone. Mrc- 

The drugs exemplified above may be used !l 77 1 35 C, ° m0lyn SOdium - etc - 

art. The choice of free base or salt wi be Xnced bv the 27 T " 38 006 ° r m0re Sa,ts known to ». 

For exampie. it has been shown that ^^^^^JS^ " ^ "* ,he f ° rmUlation - 

salbutamo. sulphate in the formulations of the invention * diSpersion stabi,it y tha " 

«JH e ?" 0Win9 S3ltS ° f thS dm9S mentioned abov * may be used- 

-^^^ 

tomato, glycollylarsanilate. hexylresorcinate VXt^T^T'^^ flUOeptate - 9 ' uconate - 
thfonate. lactate. lactobionate.Llate maleate ^ hydrochlonde. hydroxynaphthoate. iodide. L- 
sulphate. mucate. napsylate. nitrate. f^^^^ B S^ t ^ bre ^ -ethylnitrate. methyl- 
turonate. salicylate, stearate. subacute succ na^e suS'^ , ? ' P hos P hat ^iPhosphate. polygalac- 

Cationic salts may also be used T sLw!T a l; ^ *' tartrate ' and "^iodide. 

sium.andammoniums y a.tsandsa;of^ ? a,ka "" ^ •* a "d potas- 

ethylene diamine, choline, diethanolam^ amiL oln Pharmaceutical| y a <We. e.g. gl ycine. 

amino-2-propanol-amino.2-(hydroxymethy. ^^^^S7^ famine. 1- 

noethanol. " ^ "pane i.j-diol and 1-(3.4-dihydroxyphenyl)-2 isopropylami- 

is n^SlT^ T:Z^ 0 T,Tt° Utd Prcferab ' y be »• »"«• * * 10^. There 
Where the powder is'a solid SK^^Sn* J^Z," 0 ^ ** aer ° S01 Pr ° dUCed * <° be ^ 
and retained on or in body tissues. When p2S^X!S!^LT " ^ ^ be readi ' y absorbed 
•stered by inhalation they tend to be exhaled by The patient ^ diameter are admi - 

5% b; h ::°r" t,w ^ 
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Salbutamol Sulphate B.P., micronised 

Beclomethasone Dipropionate 
isopropylacohol solvate, micronised 

Sodium Cromoglycate B.P., micronised 
Sorbitan trioleate 

Lecithin commercially available 
under the trade name Lipoid sioo 

Oleic Acid B.p. 



- Salbutamol 

" BDP 

- DSCG 

- Span 85 

- Lipoid S100 
" oleic acid 



25 



30 



35 



- P134a 

- ethanol 

" n-pentane 



1/1,1, 2-Tetraf luoroethane 
Ethyl alcohol B.P. 

n-Pentane, standard laboratory 
"agent 

E j"?T* p " ,M^ • c, * »• **»*« 

a silvern mix.,. The \L*JZ ^Tdl "™ mb * re h °™9«>i»'< -ng 

40 EXAMPLES 1 to fi 

Formulations contain ing Salbutamol 

The formulations reported in the following Tables were prepared. 
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Ingredient 


Example No. 


5 


(g) 


1 


2 


3 




Salbutamol 


0,010 


0.010 


0. 010 




Span 85 


0.012 






10 


Oleic Acid 
Lipoid S100 




0.012 


0.012 


15 


n-Pentane 


1.240 


1.240 


1.240 




P134a 


3,720 


3.720 


3.720 


20 




Ingredient 


Example No. 




(g) 


4 


5 


6 


25 


Salbutamol 


0. 010 


0.010 


0.010 




Span 85 


0.012 








Oleic Acid 




0.012 




30 


Lipoid S100 






0.012 




Ethanol 


1.350 


1. 350 


1.350 


35 


P134a 


4 . 040 


4 . 040 


4 . 040 



40 EXAMPLES 7 to 12 



Formulations containing Beclomethasone Diomnin 



45 



nate 



The formulations reoorted in tho fnii«»,:«„ -r~ui 

.w..^„, liy lawea were prepared. 



50 



55 
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Example No, 


I f rr \ 

I \9) 


7 


8 


9 


RHP 


0.005 


0.005 


0.005 


Span 85 


0.012 






Oleic Acid 










0.012 




^J-poia S100 














0. 006 


n— Pentane 


1.240 


1.240 


1.240 


PI *i A 


3.720 






3.720 


3.720 






Ingredient 


Example No. I 


(g) 


10 


11 


12 1 




0. 005 
0. 006 



1.350 
4 . 040 



0.005 

0. 006 

1.350 
4.040 



0. 005 



0.006 
1.350 
4.040 



Examples 10 «o 12 produced solutjon formu| ^ 
EXAMPLES 13 to ifl 
45 Formula »°"s containing Sodium r.rr^^y^ 

The formulations reported in the following Tables were prepared. 

50 



55 
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Ingredient 


Example No. 


5 


(g) 


13 


14 


15 




DSCG 


0.100 


0.100 


0.100 




Span 85 


0. 024 






10 


Oleic Acid 




0.024 






Lipoid S100 






0. 024 


15 


n-Pentane 


1.240 


1.240 


1.240 




P134a 


3.720 


3.720 


3.720 






20 


Ingredient 


Example No. 




(g) 


16 


17 


18 


25 


DSCG 


0.100 


0. 100 


0.100 




Span 85 


0.006 








Oleic Acid 




0. 006 




30 


Lipoid S100 






0. 006 




Ethanol 


1.350 


1.350 


1. 350 


35 


P134a 


4. 040 


4 . 040 


4 . 040 



«° EXAMPLES 19 to 23 

The following Examples illustrate the use of different adjuvants with Propellant 134a. 
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Ingredient 

(g) 

SaUxrtamol 
BOP 

Span 85 

Oleic Acid 

P134a 

neopentane 

Iscprcpyl- 
alcohol 

Iscprcpyl- 
myristate 

Prcpellant U 

Iscpentane 



Exanple No. 



19 20 21 22 

0.012 0.012 0.012 0.012 

0.001 0.001 0.001 0.001 

4-98 5.22 5.28 5.61 
0.55 

0.58 

0.59 

~ 0.62 



23 
0.010 

0.001 
5.04 



0.56 



Each Example was 5m! in volume and was in the form of a stable suspension. 
EXAMPLE 24 

This Example illustrates the use of different surfactants in the following basic formulations: 



Salbutamol 

Ethanol 

P134a 

Surfactant 



0.012g 
0.58g 
5.220g 
A or B 



Volume = 5 ml 
A = 0.005g B = 0.012g 

The following surfactants were employed to form stable suspensions in the concentrations specified. 
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1. 


Span 85 


A, B. 


2. 


Span 80 


A. 


3. 


Spain 20 


A. 


4, 


TVeen 20 


A. 


5. 


Tween 80 


A. 


6, 


Oleic acid 


A, B. 


7. 


Epiknron 200 


B. 


8. 


Synthetic lecithin 


B. 


9. 


Brij 92 


A. 


10. 


Brij 72 


A. 


11. 


Brij 30 


B. 


12. 


Genapol 0-020 


A. 


13. 


Diethylene glycol 
dioleate 


A. 


14. 


Tetrahydrofurfuryl 
oleate 


A. 


15. 


Ethyl oleate 


A. 



16. 


■ Isopropyl inyristate 


B. 


17. 


Glyceryl trioleate 


A, B. 


18. 


Glyceryl ironolaurate 


A. 


19. 


Glyceryl mono-oleate 


A. 


20. 


Glyceryl nonostearate 


A. 


21. 


Glyceryl monoricinoleate 


A. 


22. 


Oetyl alcohol 


A. 


23. 


Steaxyl alcchol 


B. 


24. 


Polyethylene glycol 400 


B. 


25. 


Synperonic PE L61 


A. 


26. 


Synperonic PE L64 


A. 


27. 


Synperonic PE L92 


A* 


28. 


Synperonic PE P94 


A. 


29. 


Cetyl pyridinium chloride 


A. 



30. PC 807 free acids 

(consisting mainly of 
bis (perf luoro-n-octyl-N- 
ethyl sulphonamidoethyl ) 
phosphate) 



31. corn Oil 



Claims 



A medicrna! aerosol formulation suitable for administration to a patient by oral or nasal inhalation compris- 
■ng a med.cament. 1,1,1,2-tetrafluoroethane. a surface active agent and at least one compound having 
a higher polanty than 1.1.1.2-tetrafluoroethane. the formulation being in the form of a solution or a sus- 

freeorCHa^^^^ 3 media " Partide Si2e ° f ' eSS tha " 10Mm 8nd bei " 9 substantia »y 

Anaerosol formulation as claimed in Claim 1 in which the compound having a higher polarity than 1 1 1 2- 
tetrafluoroethane is selected from alcohols, saturated hydrocarbons, and mixtures thereof. 

^ a ! r °f 0l K°[ niUlati0n 38 daimed in Claim 1 in whteh the impound is selected from ethyl alcohol, iso- 
propyl alcohol, n-pentane. isopentane. neopentane. isopropyl myristate and mixtures thereof. 

An aerosol f rmulati n as claimed in any prec ding Claim in which 1.1.1,2-t trafluoro than is present 
.nanamountofat. ast 50% by weight f the formulation and the weight ratio of 1.1.1.2-tetraf.uo^hane 
compound of higher p larity is in the range 50:50 to 99:1. luoroemane . 
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10 



15 



10. 



11. 



An a rosol formulation as claimed in Claim 4 in which th P in5 fof«f i 

^™ [^^^ -** *• -ace act.e agent is selected 

laurate. polyoxyethylene (20) ™ n ° la "^. polyoxyethylene (20) sorbitan mono- 

yl polyoxyeVene W^CZ^r!^^ POlyoxyethyiene (2) ether, stear- 
propyiene. Oleic acid. Synthe Sec mTo^Znl / } f^' ^ co P olvmere °< °xyethylene and oxy- 
<s°propy.mvristate,(Wc^ 

hoi, Stearyl alcohol P^^J^^^JTT^ monoricinol ^te. Cetyl alco- 

corn oil, cotton seed oilanSfunfl^wer LeeS o3 * ^ ^ * ^ 

terol, and ipratropium bromide ^omoglycate. pirbuterol. isoprenaline, adrenaline, rim.- 

medicina, aeroso. formation -^J^nJ^XSr^' aer ° S0 ' C ° ntainer Contein ^ a 
tered dose dispensing valve. 1 to 1 0 and equipping the aerosol container with a me- 

1 \ T ot U Hsi^ 

having a higher polarity than 11 SSSZSS * f "f^ 39604 a " d 3t ' east one com P° und 

a suspension of medicament par ides ESS^E' rT^ h f ° rm 0f 3 so,ution or 

stantial.y free of CHCIF 2 Ch F^CF CH ^taZ ™ T f ° f ,6SS ,ha " 10 " m and bein 9 suB - 
o.i- a , ch 2 f 2 , CF 3 CH 3 ,n the manufacture of a medicinal product for inhalation therapy. 

Patentanspruehe 

" eines Mediants an einen Patienten 

flachenaktives Mitte. und aind^^^^T t ^T^ 1 * 1 " 1 - 2 - Tetra ""°'ethan. ein ober- 
traf.uorethan hat. wobei f^S^^S^ 7^ *" h6here P ° lari,it a,s 1 - 1 - 
Medikamenfc mi, einer n«S^^K^~ ? °dereiner Suspension von Partikeln des 
von CHCIF 2 . CH 2 F 2 und CF 3 CH 3 ist. "'^ 3 ' S 1 ° Mm V ° r ' ie9t Und im wesentlichen frei 

1 ---rs-z;^^ 



lausg wahltist. 

12 



EP 0 372 777 B1 



han SrM. rmU " erun9 . " Bch einCm def vorh ^ehenden .AnsprGch . in welch r 1.1,1.2-T traf.uoret- 
han n e ner Menge von m.ndestens 50 Gew% der Formulierung enthalten ist und das G w chtsvTrhXis 
von 1.1,1.2-Tetrafluorethan zu derVerbindung mit hoher r Polaritat im B reich von 50 : 50 bis 99 : 1 hegt 

5 ' f!Tl?S?T" ^ ngn , achAns P ruch4 - i " welch rdas1.1,l,2-TetrafluorethanineinerimBerei C hvon 

fl 1 2 Te^tl^rrrK n9 H lie9endenden Me " 9e enthalten ist und das Gewichtsverha.t is von 
1.1.1,2-Tetrafluorethan zur Verb.ndung mit hoherer Polaritat im Bereich von 70 : 30 und 98 ■ 2 liegt 

vonP^r^ 

onstherapie 2 2 3 " 3 ' S1, Herste,lun 9 •»"•• medizinischen Produkts zur Inhalati- 



Revendications 



compose ayant une polarite plus fcTte ou elii i ^ 1 1^ J "2 ,? ' 39601 tensi ^ actif et a " ^oins un 
me d'un solution o d'une susp ns.on de «L r , ' h ' 'f traf,uor6thane - la Emulation etant sous for- 
•lOpn, t^p^~7^^j , ^ d ^^^"t-"^ -yeninferi ur 
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4 ' ^T^l^neeToT 'T qUe,C ° nqUe d6S revendica ^ P^^dentes. dans laquel.e ,. 
S:5oTw !l 1 - 1 ' 1 ' 2 - tetrafluor6thane:c °'"PO^ de plus forte polarite est compris dans I'intervalle d 

5. Formulation en aerosol suivant la revendication 4 dans laouelle Ip 1 1 1 9 t^*i 

1.1.1.2 t«rafto«h,„ e .eo mposS d. plu. fori, potariu est comprts d.ne nmervA de 70 30 s 98-2 

2 £ „ ! . y QUe dS P 0, y ox y 6th y'^« W. des copolymer sequences d'o^ethylene e S 

1.&0. r-*— — ww.. 
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12. 
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14. 
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